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1 Introduction
Study on DL 1024QAM was introduced in the WI [1]. RAN1 sent LS in last meeting to ask RAN4 to provide TX and RX EVM range in [2]:
RAN1 is discussing and evaluating the benefits of introducing 1024QAM for PDSCH.
RAN1 is evaluating 1024QAM with various Rx EVM values including 1%. RAN1 would like to ask RAN4 what Rx EVM range RAN1 should consider for further evaluations.
RAN1 would also like to ask RAN4 what Tx EVM range RAN1 should consider for further evaluations.
In this contribution, we first investigate the support of 1024QAM in the industry and then review the discussion when specifying DL 256QAM and finally give a feasible range of TX/RX EVM for further evaluation for RAN1.
2 Discussion

When we discuss DL 1024QAM, it should be noted that it is not the first time that 1024 QAM is introduced to the wireless communication standards. Prior to 3GPP, 1024 QAM has already been introduced into IEEE P802.11ax (WiFi), which is still ongoing and not finalized yet. 

EVM is a key requirement of signal modulation quality to guarentee system throughput. High order modulation gives high spectrum efficiency but at the same time requires good EVM requirement in order to achieve the SNR level as required for demodulation. It can be expected 1024QAM would require a tighter EVM requirement than 256QAM. Therefore, we need to analyze the feasibility of a tighter EVM requirement for both TX and RX.

The impact factor and feasibility of BS TX EVM was discussed in [3] when introducing DL 256QAM. For introducing 1024QAM, we would like to follow the analysis and proposal in [3]. For BS, with acceptable amount of power backoff and proper use of PAPR threshold better EVM can be achieved, 2% BS EVM is feasible according to the analysis and test for some base stations.

RX EVM in UE (UE RX impairment) was also extensively discussed when introducing DL 256QAM [4] [5]. The dominant factor is either LO phase noise [4] or IQ imbalance [5] due to the cost, size and power consumption of UE. However, the scenario of 1024QAM listed in the WID is for the almost stationary end users, e.g. laptop, docked smartphone which means there are low restrictions on cost, size and consumption.
There are many scenarios that can benefit from a high capacity wireless connection (e.g. a network connection using 1024QAM) from a network node (e.g., LTE eNB) to a device that may be a final device (e.g. a laptop or smartphone in small cell deployments) or a stationary intermediate device (which may further communicate with end users via other links). One example is a small cell setting with sufficiently high SINR conditions, in which an LTE eNB may communicate with a stationary laptop or docked smartphone with high data rate requirements such as to support video streaming, video conferencing, gaming, tethering, etc. In another example, a wireless network node may connect to an outdoor above-rooftop or indoor customer premises equipment (CPE) and then delivers to indoor users (home users, office users, customers in commercial buildings, etc.) via other links. Other examples include communications with an IoT aggregation point, communications to LOON, wireless backhaul to small cells in dense networks, and so on.
Based on the explanations of the end users for 1024QAM, we can expect better performance on the phase noise and IQ imbalance. For example, introduce higher performance PLL and more complicated calibration algorithm for IQ imbalance. Through these means, UE receiver can reach better SINR and as the analysis in [4], it is expected to the practically achievable EVM for UE side could be as low as 2%.
In order to get a whole picture on the impact of TX/RX EVM on 1024QAM, it is proposed a wider range is used in the evaluation, 1%~3% TX/RX EVM could be assumed in the evaluation and specific requirement should be specified based on both the cost of implementation and the performance of system.
3 Conclusion
This contribution discusses the TX/RX EVM for DL 1024QAM and proposes that 1%~3% TX/RX EVM could be assumed in the evaluation and specific EVM requirement should be specified based on both the cost of implementation and the performance of system.
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